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DETAILED ACTION 
Response to Amendment 

1 . The applicant's amendment filed on 1 1/01/2006 has been fully considered and 
made of record. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims. 1-3, 5, 7, 10, 14, 15, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hasz et al. (US 6,302,318) in view of Rowe et al. (US 5,522,134). 

As applied to claims 1,10, and 25, Hasz et al. teach a method for repairing a gas 
turbine component wherein a multi layered preform including a first layer (wear coating 
foil) and a second layer (braze foil) made from different materials is provided and is 
joined (by heating, col. 6, line 37-38) to an article (gas turbine component) (col. 4, line 
67, col. 5, lines 1-2). Hasz et al. teach the invention cited with the exception of explicitly 
teaching that the preform is a rigid sintered preform. 

However, Rowe et al. teach a method of refurbishing/restoring a turbine vane 
including the step of providing a rigid sintered preform (10, Fig. 1) made of a two 
component system material having a nickel-based base material and a high melt, high 
strength braze material (col. 3, lines 45-51) to a surface (54, Fig. 3) of an airfoil (52, Fig. 
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3) resulting in a high density material with little shrinkage and a substantially uniform 
microstructure (col. 3, lines 53-55 of Rowe et al.). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided Hasz's preform material as a rigid sintered material, as 
taught by Rowe et al., in order to provide an effective and defect-free bonding of the 
repaired material to the gas engine component (article) that would result in a high 
density material with little shrinkage and substantially uniform microstructure without 
any consideration for thickness variation (col. 3, lines 53-57). 

As applied to claim 25, Hasz et al. teach a method wherein a multi layered 
preform including a first layer (wear coating foil) made of a material similar to the article 
and a second layer (braze foil) made from different materials is provided and is joined to 
an article (gas turbine component) (col. 4, line 67, col. 5, lines 1-2). 

Note that Hasz et al. teach that the base substrate (article) is nickel based and 
also teach that the first layer (wear coating metal foil) is Nickel carbide (col. 2, lines 44 
and 53-54 and claims 12 and 13) and therefore of similar materials. Also, note that 
Hasz et al. teach that the second layer (braze foil) is of a different type (col. 4, lines 38- 
43). 

As applied to claim 2 and 14, Hasz et al. teach a method wherein the first layer 
(wear coating foil) of the preform includes a nickel-based alloy (col. 3, line 32). 

As applied to claims 3 and 15, Hasz et al. teach a method wherein the second 
layer (braze foil) of the preform includes a nickel-based alloy (col. 4, lines 31-33) and a 
second alloy (col. 4, lines 35-43). 



Application/Control Number: 10/767,478 Page 4 

Art Unit: 3726 

As applied to claim 5, Hasz et al. teach a method wherein the thickness of first 
layer of the preform (wear coating foil) is between about 0.005 inch and about 0.015 
inch (col. 6, lines 54-55). 

Note that the range of about 25 microns to about 1300 microns is equivalent to 
0.001 inch to 0.05 inch. 

As applied to claim 7, Hasz et al. teach a method wherein the joining step 
includes subjecting the article and preform to heat, wherein the preform melts to 
conform to the shape of the article. 

Note that Hasz et al. teach the heating step by brazing which results bonding and 
conforming of the preform to the shape of the article. 

Furthermore, the claim limitation does not preclude the teaching step of Hasz et 
al. wherein a preform can be provided in desirable shape to conform to the shape of the 
article even prior to the bonding process and therefore after bonding the preform still 
conforms to the shape of the article. 

4. Claims 25-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rafferty et al. (US 5,523,169) in view of Rowe et al. 

As applied to claim 25, Rafferty et al. ('169) teach a method of repairing an article 
(jet engine component) by providing an article made of nickel based superalloy and 
proving a two-layered composite preform having a first layer of a material similar to the 
article and a second layer different than the first layer and joining the preform to the 
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article (col. 3, lines 41-53). Rafferty et al. ('169) teach the invention cited with the 
exception of explicitly teaching that the preform is a rigid sintered preform. 

However, Rowe et al. teach a method of refurbishing/restoring a turbine vane 
including the step of providing a rigid sintered preform (10, Fig. 1) made of a two 
component system material having a nickel-based base material and a high melt, high 
strength braze material (col. 3, lines 45-51) to a surface (54, Fig. 3) of an airfoil (52, Fig. 
3) resulting in a high density material with little shrinkage and a substantially uniform 
microstructure (col. 3, lines 53-55). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided Rafferty et al. ('169) preform material as a rigid sintered 
material, as taught by Rowe et al., in order to provide an effective and defect-free 
bonding of the repaired material to the jet engine component (article) that would result in 
a high density material with little shrinkage and substantially uniform microstructure 
without any consideration for thickness variation (col. 3, lines 53-57 of Rowe et al.). 

As applied to claims 26-28, Rafferty et al. ('169) teach a method of repairing an 
article (jet engine component) by providing an article made of nickel based superalloy 
and proving a two-layered composite preform having a first layer of a material similar to 
the article and a second layer different than the first layer and joining the preform to the 
article (col. 3, lines 41-53). Rafferty et al. ('169) teach the invention cited with the 
exception of explicitly teaching that the preform is a rigid sintered preform (claim 25). 

As applied to claims 26 and 27, Rafferty et al. ('169) teach that the first layer 
material is both similar to and same as the material of the article (col. 3, line 45-46) and 
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since the material of the article is a nickel based, then the material of first layer is nickel 
based. 

As applied to claim 28, Rafferty et al. ('169) teach that the second layer is made 
of two components, the fibrillated polytetrafluoroethylene and the diffusion braze alloy 
wherein the brazing alloy is nickel based alloy and a second alloy (col. 4, Table, item 8). 

As applied to claim 29, Rafferty et al. ('169) teach that the braze material is a 
transient liquid phase alloy (diffusion braze alloy, col. 3, lines 48-49). 

5. Claims 4, 6, 8, 9, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hasz et al. in view of Rowe et al. as applied to claims 1 and 10 
above, and further in view of Draghi et al. (US 4,726,101). 

As applied to claims 4 and 16, Hasz et al./Rowe et al. teach that a variety of 
braze alloy (second layer of the preform) composition may be used (see Hasz et al., col. 
4, lines 27-28) and may also contain other compositions such as silicon and/or boron 
which serve as melting point suppressants (see Hasz et al., col. 4, lines 35-37) in the 
brazing process. It is also well-known in the art that transient liquid phase (TLP) 
bonding is considered a diffusion bonding. Therefore, Hasz et al./Rowe et al. teach the 
brazing bonding and also teach that second layer (braze layer) includes a second alloy 
such as boron to facilitate a brazing (TLP bonding). 

In alternative, if applicant does not agree that Hasz et al./Rowe et al. teach the 
TLP alloy, Draghi et al. teach a multi layered preform bonded to a surface of turbine 
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vane by TLP bonding as an effective means of bonding a preform to a base substrate to 
form a continuous, void free microstructure (col. 4, lines 12-14). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have included Hasz et al./Rowe et al.'s preform material with a transient 
liquid phase alloy, as taught by Draghi et aL, to provide an effective and defect-free 
bonding to the base substrate. 

As applied to claims 8 and 9, Hasz et al./Rowe et al. teach the claimed invention 
including that the article is a turbine engine component, which meet the limitations of 
airfoil and turbine vane. 

In alternative, if applicant does not agree that Hasz et al./Rowe et al. teach the 
article being an airfoil and turbine vane, Draghi et al. teach a multi layered preform 
bonded to a surface of turbine vane (1) (see Figure) in order to reclassify turbine vanes 
which reduces the amount of labor required to provide a build up of an alloy at a specific 
location of the turbine vane surface (col. 2, lines 42-46). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have selected a turbine vane as Hasz et al./Rowe et al.'s turbine engine 
component, as taught by Draghi et al., to provide a necessary repair to a worn or 
damaged wear coating. 

As applied to claim 6, Hasz et al./Rowe et al. teach the claimed invention with the 
exception of the thickness range for the second layer of the preform. 

However, Draghi et al. teach that the layer (tape layer 14) bonded by transient 
liquid phase method to a base substrate (turbine vane 1, Figure) has a uniform 
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thickness of 0.020 inches (col. 4, lines 54-55) in order to provide a unitary thickness 
surface with the tape material (first layer) concurrently filling any cracks in the 
reclassification area (col. 5, lines 3-5). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have made the second layer of the preform of Hasz et al./Rowe et al.'s with 
a suitable thickness, as taught by Draghi et al., to provide an effective and defect-free 
bonding of the preform layers to the base substrate. 

6. Claims 17-20 and 22-24 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Hasz et al. in view of Rowe et al. and Draghi et al. 

As applied to claim 17, Hasz et al. teach providing a gas turbine component 
section requiring dimensional restoration; providing a preform having first and second 
layers made from different materials; preparing the component section for attachment of 
the preform thereto; placing the preform adjacent a side of the airfoil; and subjecting the 
component section to heat so as to cause the preform to soften and conform to the 
component section. Hasz et al. teach the claimed invention with the exception of 
explicitly teaching that the preform is a rigid sintered preform and that preform is placed 
adjacent to a convex side of the airfoil. 

Rowe et al. teach a method of refurbishing/restoring a turbine vane including the 
step of providing a rigid sintered preform (10, Fig. 1) made of a two component system 
material having a nickel-based base material and a high melt, high strength braze 
material (col. 3, lines 45-51) to a surface (54, Fig. 3) of an airfoil (52, Fig. 3) resulting in 
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a high density material with little shrinkage and a substantially uniform microstructure 
(col. 3, lines 53-55). 

Draghi et al. teach a method for repairing a vane of a gas turbine airfoil wherein a 
multi layered preform is provided and placed and joined (by heating, col. 4, lines 8-9) to 
an airfoil (gas turbine vane 1 , see Figure) at the convex surface (3) side such that the 
preform softens and conforms to the airfoil (see Figure) to provide a controlled buildup 
to a precise requirement and achieve a homogenous substrate alloy configuration (col. 
5, lines 25-27). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided Hasz's preform material as a rigid sintered material, as 
taught by Rowe et al., in order to provide an effective and defect-free bonding of the 
repaired material to the gas engine component (article) that would result in a high 
density material with little shrinkage and substantially uniform microstructure without 
any consideration for thickness variation (col. 3, lines 53-57 of Rowe et al.). 

It also would have been obvious to one of ordinary skill in the art at the time of 
invention to have selected a turbine vane as Hasz's turbine engine component, as 
taught by Draghi et al., to provide a necessary repair to a worn or damaged wear 
coating. 

As applied to claim 18, Hasz et al. teach the step of preparing includes removing 
any protective coatings on the turbine component (col. 6, lines 29-30). 

As applied to claim 19, Hasz et al./Rowe et al. teach the invention cited with the 
exception of the cleaning step. 
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However, Draghi et al. teaches that the vane is hydrogen and vacuum cleaned 
before applying the preform on it (col. 4, lines 51-53). It would have been obvious to 
one of ordinary skill in the art at the time of invention to have modified Hasz et al. with 
the cleaning step of the vane surface as taught by Draghi et al. in order to provide an 
effective bonding between the preform and the surface of the turbine component. 

As applied to claim 20, Hasz et al. teach the step of heating the preform and the 
turbine component is heated in a furnace (col. 5, lines 44-45). 

As applied to claim 22, Hasz et al. teach a method wherein the first layer (wear 
coating foil) of the preform includes a nickel-based alloy (col. 3, line 32). 

As applied to claims 23, Hasz et al. teach a method wherein the second Jayer 
(braze foil) of the preform includes a nickel-based alloy (col. 4, lines 31-33) and a 
second alloy (col. 4, lines 35-43). 

As applied to claim 24, Hasz et al. teach that a variety of braze alloy (second 
layer of the preform) composition may be used (col. 4, lines 27-28) and may also 
contain other compositions such as silicon and/or boron which serve as melting point 
suppressants (col. 4, lines 35-37) in the brazing process. It is also well-known in the art 
that transient liquid phase (TLP) bonding is considered a diffusion bonding. Therefore, 
Hasz et al. teach the brazing bonding and also teach that second layer (braze layer) 
includes a second alloy such as boron to facilitate a brazing (TLP bonding). 

In alternative, if applicant does not agree that Hasz et al. teach the TLP alloy, 
Draghi et al. teach a multi layered preform bonded to a surface of turbine vane by TLP 
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bonding as an effective means of bonding a preform to a base substrate to form a 
continuous, void free microstructure (col. 4, lines 12-14). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have included Hasz's preform material with a transient liquid phase alloy as 
taught by Draghi et al. to provide an effective and defect-free bonding to the base 
substrate. 

7. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hasz et al. in view of Rowe et al. as applied to claim 10 above, and further in view 
of Chesnes (US 6,365,285). 

As applied to claims 1 1 and 12, Hasz et al./Rowe et al. teach the claimed 
invention including the temperature range that the article and the preform are subjected 
to (see Hasz et al., col. 5, lines 34-39). However, Hasz et al./Rowe et al. fail to explicitly 
teach the duration of the heating steps. 

Chesnes teaches a method of using an improved braze alloy composition for 
repairing superalloy articles such as gas turbine engines (Abstract, lines 1-3) wherein 
the heating step is up to 2350° Fahrenheit maintained between 15 and 45 minutes (col. 
3, lines 66-67, col. 4, lines 1-4) in order to provide an improved diffusion heat treatment 
method to break down the undesirable phases formed by the melting point depressant 
and diffuse the depressants into the base metal alloy matrix (col. 3, lines 44-47). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided Hasz et al./Rowe et al. with the heating temperature and 
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duration, as taught by Chesnes, in order to provide an effective diffusion bonding of the 
preform with the base substrate (airfoil). 

Note that Chesnes' heating duration of between 15 and 45 minutes meets the 
limitation of between about 2125° to about 2155° for 15 minutes or less and thereafter 
for 6 14 hours or less. 

8. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hasz et 
al. in view of Rowe et al. and Chesnes as applied to claim 12 above, and further in view 
of Rafferty et al. (US 6,004,683). 

As applied to claim 13, Hasz et al./Rowe et al./Chesnes teach the claimed 
invention including the temperature range that the article and the preform are subjected 
to with the exception of the heating duration of about 2 hours. 

However, Rafferty et al. ('683) teach a method of repairing a base metal by 
brazing a two layered preform on top of it wherein the braze heating step occurs at 
temperature of at least 800° F to 2300° F maintained for 30 minutes to 3 hours, 
preferably 2 hours in order to provide a higher quality repair, more closely approaching 
base metal properties (col. 5, lines 19-30). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided Hasz et al./Rowe et al./Chesnes with the heating 
temperature and duration, as taught by Rafferty et al. ('683), in order to provide an 
effective diffusion bonding of the preform with the base substrate (airfoil). 
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9. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hasz et 
al. in view of Rowe et al. and Draghi et al. as applied to claim 20 above, and further in 
view of Schaeffer et al. (US 5,674,610). 

As applied to claim 21 , Hasz et al./Rowe et al./Draghi et al. teach the claimed 
invention with the exception of the convex side of the airfoil facing upwards during the 
heating step. 

However, Schaeffer et al. teach a method for applying a multi layered preform 
coating (60 including layers 62 and 64, Fig. 6) to a turbine vane (substrate 32, Fig. 6) 
wherein the coating (60) attached on top of the substrate (32) are facing upward when 
placed in the container (70, Fig. 6, col. 6, lines 34-41) and heated (Fig. 3, numeral 48, 
col. 7, lines 29-30) to prevent formation of any further oxide during heating and 
chromium deposition (col. 6, lines 65-66). It would have been obvious to one of 
ordinary skill in the art at the time of invention to have oriented the turbine component of 
Hasz et al./Rowe et al./Draghi et al. in an upward position during the heating step, as 
taught by Schaeffer et al., in order to provide an effective and secure bonding between 
the preform and the turbine vane. 

Response to Arguments 

10. Applicant's arguments with respect to claims 1-29 have been considered but are 
moot in view of the new ground(s) of rejection. 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL: See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sarang Afzali whose telephone number is 571-272- 
8412. The examiner can normally be reached on 7:00-3:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Bryanf can be reached on 571-272-4526. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

SA 

1/19/2007 




DAVID P. BRYANT 
SUPERVISORY PATENT EXAMINER 

I Jul /07 



